against Gram-positive and Gram-negative bacteria.
The antibiotic substance, tentatively named B-43, was isolated from the culture broth and proved to be a complex of homologous peptides which are difficult to separate from each other. From the constituents, it seems to be related to antibiotic polypeptin2'3) and antibiotic complex 4205').
This paper presents the characteristics of the producing strain as well as the production, isolation and preliminary characterization of antibiotic B-43.
Taxonomic Characterization of the Producing Strain
The characteristics of strain B-43 are described below.
Morphology (1) Vegetative cells (28°C, 2 days):
Gram-positive rods on nutrient agar are 0.50.8 l1 by 3.0-7.0 ,u with rounded ends.
They occur singly or in mass and are motile.
(2) Spores and Sporangia (28°C, 2 days): Spores on nutrient agar are mostly 1.2 by 2.2 microns, easily stainable, oval, central.
The sporangia are definitely swollen.
Cultural Characteristics
(1) Colony on No. 172 agar medium* (28°C, 3 days): Circular (2-5 mm in diameter), convex, entire, smooth, shining, translucent, slimy to gummy.
(2) Nutrient agar slant (28°C, 2-12 days):
Growth slowly, filiform, viscid to gummy, translucent changing to opaque with age. Diffusible and non-diffusible pigment are not observed. O-F test on GPYB-agar** stab is aerobic to slightly facultative anaerobic.
Acid but no gas production is observed from glucose. The above descriptions indicate that this bacterium should be classified as B. circulans or B. filicolonicus5.6 . But B. filicolonicns differs from B-43 by growth on 10 % NaCI broth. The descriptions of B. eirculanss) are very similar to that of B-43 and there is no significant taxonomic difference between them. Therefore, we concluded that B-43 is a strain of B. circulans.
Procedures for the taxonomic study were in accordance with those described in the Manual of Microbiological Method-,) and Identification Method for Microbiologist8) except where indicated otherwise.
Fermentation and Isolation
Preparation of B-43 was carried out several times by slightly different manners, but the following one example is described here.
Spores of the strain B-43 were inoculated into 120 ml of a medium composed of peptone 1.0%, meat extract 0.5 %, glucose 1.0 and sodium chloride 0.3 % (pH 7.0) in a 500-m1 shake flask and shakecultured for 24 hours at 28°C. About 3ml of the culture were then seeded in 120m1 of a medium made of glucose 1.0 %, glycerin 0.25 %, peptone 1.0 %, meat extract 0.5 %, sodium chloride 0.3 % and calcium carbonate 0.3 % (pH 7.0) in a flask, which was shake-cultured for 3 days at 28°C.
The culture broth (6 liters) was mixed with an equal volume of a mixture of n-butanol and methanol (1: 1) and filtered at pH 2.0. The filtrate was evaporated and extracted with n-butanol at pH 8.0. The n-butanol extract was then concentrated, and after addition of ethyl acetate, the antibiotic was transferred into water slightly acidified with hydrochloric acid. It was again extracted with n-butanol at pH 8.0, which was then washed with water, concentrated and mixed with ethyl acetate to precipitate crude material of the antibiotic (5.0 g).
The crude material (800 mg) was dissolved in methanol slightly acidified with hydrochloric acid.
It was applied to four silica gel GF plates (20 x 100 cm, 750 it), and developed with chloroform -ethanol -14% ammoniacal water (4: 7: 2). A separated zone of the antibiotic was detected by a UV-lamp and ninhydrin reaction, and extracted with 50% aqueous methanol acidified with hydrochloric acid (pH Ultraviolet absorption indicated the presence of a phenylalanine residue:
.tma°A: 253 nm (E} m 2), 258.5 nm (Elm 2), 264 nm (Ei%m 2). The i.r. spectrum shows this antibiotic to be a peptide possibly containing a lactone or ester linkage (Fig. 1) .
The hydrochloride is soluble in water, methanol, aqueous ethanol and aqueous n-butanol, but slightly soluble or insoluble in acetone, ethyl acetate, chloroform and ethyl ether. It shows a positive reaction to ninhydrin, but not to potassium permanganate, ferric chloride, DRAGENDORFF'S and SAKAGUCHt's reagents.
The basic nature was indicated by paper electrophoresis carried out with acidic buffer solutions.
However, the experiment with alkaline buffer solution could not be carried out because the antibiotic is insoluble in alkaline buffer solutions. Table 1 . Administration of this antibiotic at a dose of 50 mg/kg via intraperitoneal route was lethal to mice.
Discussion
From the amino acid analytical data and the molecular weight determination with the dinitrophenyl derivative of antibiotic substance B-43, the molar contents of the amino acid residues appear to be as follows: aspartic acid (1), valine (2), isoleucine (0.7), leucine (1.3), phenylalanine (1) and 2.4-diaminobutyric acid (3).
The molar contents of the isoleucine and leucine residues are not integer values, but the sum of these is 2 moles, indicating that the antibiotic preparation is not homogeneous with respect to its isoleucine and leucine residues. It is well known that some closely related amino acids can replace each other in certain homologous peptides produced by microorganisms and in some cases separation of the homologous peptides is quite difficult'). In a similar manner antibiotic substance B-43 is considered to be a complex of homo logous peptides.
Antibiotic polypeptin (originally cited as circulin) was isolated from a strain of Bacillus circulans by Recently, a paper") reported the isolation of an antibiotic BN-7 whose constituents were very similar to those of polypeptin, the only clear difference being the content of 2,4-diaminobutyric acid. In comparison with known antibiotics isolated from the genus Bacillus, antibiotic complex B-43 is somewhat related to the above three antibiotics in amino acid constituents.
However, B-43 is unequivocally differentiated from them, as it contains an aspartic acid residue in place of the threonine or serine residue. We have also isolated from other strains of Bacillus an antibiotic complex closely related to antibiotic complex 4205 in constituent amino acids, and found that it contains the same fatty component as that of B-43 (unpublished data). It is of interest to assume that there occurs a group of antibiotics produced by Bacillus species including those mentioned above, whose structures are related to each other.
